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(54) [TITLE OF THE INVENTION] SEALING AGENT COMPOSITION FOR 
LIQUID CRYSTAL CELL AND LIQUID CRYSTAL DISPLAY DEVICE 

(57) [Abstract] 

[Constitution] The sealing agent composition for a liquid, 
crvsta l cell contains (a) an epoxy resin containing 10 to S0% 
by weight of a triphenolmethane type epoxy resin and 50 to 90% 
by weight of one ox more kind resins selected from a bisphenol 
F type epoxy resin, a bisphenol A type epoxy resin, and a 
resorcin ol diglycidyl ether resin, (b) a phenol novolak resin 
with a softening point of 75°C or lower, (c) an inorganic filler 
with an average particle diameter of 1 urn or smaller, and (d) 
a silane coupling agent, and the jiguid crystal display device 
sealed with the sealing agent composition for a l igjid crystal 
cell. 

[Effect] It is made possible to fabricate a liquid crystal 
display device excellent in durability. . 
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[CLAIMS] 

[Claim 1] A sealing agent composition for a liguid crystal cell 
comprising 

(a) an epoxy resin comprising 10 to 50% by weight of a 
triphenolmethane type epoxy resin and SO to 90% by weight of 
one or more kind resins selected from a bisphenol F type epoxy 
resin, a bisphenol A type epoxy resin, and a resorcinol 
diglycidyl ether resin, 

(b) a phenol novolak resin with a softening point of 75'C or 
lower, 

(c) an inorganic filler with an average particle diameter of 
1 um or smaller, and. 

(d) a silane coupling agent. 

[Claim 2 J A liouid crystal display device sealed with the 
sealing agent composition for a liquid crystal cell according 
to claim 1. 

[DETAILED DESCRIPTION OF THE INVENTION] ■ 
[0001] 

[INDUSTRIAL FIELD OF THE INVENTION] 

The invention relates to a sealing agent composition for 
a liquid crystal cell and a liquid crystal display device. 
[0002] 

[PRIOR ART] Properties required for a sealing agent for a liouid 
crystal cell are not only that the agent dose not cause any 
adverse effect on a liquid crystal because of direct contact 



• with the liquid crystal but also that it does not pollute a 
polyimide film which provides orientation of the liquid crystal 
or that it does not contain a filler having a diameter larger 
than the diameter of a spacer for keeping the gap between li qui d 
crystal cells constant. Further, in terms of the durability 
of a liquid crystal display device, the agent is also required 
to have excellent moisture resistance and adhesion strength 
strong enough to stand stress caused by expansion and shrinkage 
due to the temperature fluctuation of liquid crystal cells and 
proper hardness. As described above, the properties required 
for a sealing agent are considerably various and therefore, raw 
materials that can be used for a composition of the agent are 
limited, and any sealing agent which satisfies all of these 
requirements have not been developed yet. Particularly, a 
sealing agent excellent in moisture resistance and capable of 
protecting a liquid crystal from moisture to which a liquid. 
crystal is weakest has not been developed so far. 
[0003] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] An object of the present 
invention is to develop a sealing agent for a l iquid crystal 
cell excellent in moisture resistance and a liquid crystal 
display device. 
(0004] 

[MEANS FOR SOLVING PROBLEMS] The inventors of the present 
invention have made various investigations to solve the 



above-mentioned problems and consequently have completed the 
invention. That is, the present invention provides a sealing 
agent composition for a liquid crystal cell containing 

(a) an epoxy resin containing 10 to 50% by weight of a 
triphenolmethane type epoxy resin and 50 to 90% by weight of 
one or more kind resins selected from a bisphenol F type epoxy 
resin, a bisphenol A type epoxy resin, and a resorcin ol 
diglycidyl ether resin, 

(b) a phenol novolak resin with a softening point of 75°C or 
lower, 

(c) an inorganic filler with an average particle diameter of 
1 urn or smaller, and 

(d) a silane coupling agent> and a liquid crystal display device 
sealed with the sealing agent composition for a liquid crystal 
cell. 

[0005] The an epoxy resin used in the present invention is a 
mixture of a polyfunctional triphenolmethane type epoxy resin 
and one or more kinds of resins selected from a Afunctional 
bisphenol F type epoxy resin, a bisphenol A type epoxy resin, 
and a resorcin ol diglycidyl ether resin. The polyfunctional 
triphenolmethane type epoxy resin used in the present invention 
is a polyfunctional epoxy resin expressed by the following 
formula (1) : 
[0006] 
[Formula 1] 



[0007] wherein R denotes hydrogen or an alkyl having .10 or less 
carbon atoms; m denotes 1, 2, or 3; and n denote 0 or an integer, 
and the use amount is within the above-mentioned range, and the 
case where the use amount is higher than the rang is not 
preferable since the physical properties of a cured substance 
become hard and brittle, and weak to stress (heat cycle) due 
to the temperature fluctuation of a liquid crystal cell. 
Further, in the case where the use amount is less than the 
above-mentioned amount, the moisture resistance is decreased 
and thus it is not preferable. It is made possible to obtain 
a sealing agent composition excellent in heat cycle resistance 
and moisture resistance by combining with one or more kinds of 
the above-mentioned Afunctional epoxy resins with in the above 
range. The above-mentioned bifunctional epoxy resins are all 
liquid epoxy resins with 200 or less epoxy equivalent. 
CO008J Next, a phenol novolak resin to be used in the present 
invention may be those having a softening point of 7S'C or lower 
and preferably 50°C or lower. Such a phenol novolak resin may 
be a phenol novolak resin obtained by causing reaction of an 
excess amount of phenols and formalin in the presence of an acid 
catalyst such as oxalic acid, and thereafter recovering 
unreacted phenols expressed by the following formula (2): 

[0009) 
[Formula 2) 



[0010]' wherein R' denotes hydrogen, a lower alkyl, a lower 
alkoxy, or a halogen; m' denotes an integer of 1 to 3; in the 
case where »< is 2 or 3, groups denoted by R' may be different 
types; and n' denotes an integer, and the phenol novolak resin 
is preferable to contain components expressed by the formula 
in which n'" - 1 and/or 2 and generally contain them in an amount 
of 35 to 80% and preferably 45 to 75%. Popular phenol novolak 
resins .used conventionally contain at most 25% or less of the 
components expressed by the formula in which n' - 1 and/or 2. 
The use amount of the phenol novolak resin used in the present 
invention is 0.7 to 1.2 chemical equivalent, and preferably 0.8 
to 1.1 chemically equivalent to the epoxy resin. The phenol 
. novolak resin in the present invention is useful to give proper 
flexibility to a cured substance and improve the heat cycle 
property. 

[0011] Next, an inorganic filler to be used in the present 
invention is silica or an alumina powder with an average 
particle diameter of 1 um or smaller and preferably 0.2 to 0.5 
pm and may have crushed shape or spherical shape. However, the 
maximum particle diameter has to be smaller than a spacer to 
be used for ensuring a gap between liquid crystal cells. The 
use amount of the inorganic filler is 20 to 60% by weight, and 
preferably 30 to 50% by weight in the total weight of the 
composition. In the case where the use amount of the inorganic 



filler is less than the use amount of the present invention, 
the moisture resistance is lowered and thus it is not preferable, 
3 nd in the case where it is more than the use amount, the 
workability is deteriorated and adhesion strength is decreased 
and thus it is not preferable. 

[0012] Next, examples of a silane coupling agent to be used in 

the present invention may include 

y-glycidoxypropyltrimethoxysilane, 

p- (3, 4-epoxycyclohexyl) ethyltrimethoxysilane, 

3-chloropropyl-trimethoxysilane, 

3-ureidopropyl-triethoxysilane, 

3--aminopropyl-triethoxysilane, 

N-{2-aminoethyl)-3-aminopropyl-trimethoxysilane / and the 
like, and the use amount is 1 to 10 parts by weight, and 
preferably 2 to 5 parts by weight based on 100 parts by weight 
of the epoxy resins. The silane coupling agent to be used in 
the present invention is useful to improve the adhesive property 
to a liquid crystal cell and improve the moisture resistance. 
[0013] The sealing agent composition for a liquid crystal cell 
of the present invention is cured generally by using a curing 
accelerator. The type of a usable curing accelerator is not 
particularly limited; however, examples thereof include 
imidazoles, bicycloundecene (DBU), 

trisdimethylaminomethylphenol, triphenylphosphine, and the 
like, and the use amount is 0-1 to 10 parts by weight, and 
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preferably 0.3 to 5 parts by weight based on 100 parts by weight 
of the epoxy resins. 

[0014] The sealing agent composition for a liquid crystal, cell 
of the present invention can be easily produced by evenly 
stirring prescribed amountsof the above-described epoxy resin, 
phenol novolak resin, inorganic filler, silane coupling agent, 
and curing accelerator by a vacuum kneader using a solvent such 
as cellosoives, e.g. ethylcellosolve and y-ethoxy-2-propanol, 
carbitols, e.g. butyl carbitol; and ketones, e.g. methyl ethyl 
ketone, if necessary'. The obtained sealing agent composition 
for a liquid crystal cell is applied and stuck to sealing parts 
in a glass substrate for a liquid crystal cell either by 
employing a dispenser or by screen printing and cured at 80 to 
200°C, preferably 100 to 150*C for 1 to 10 hours, preferably 
2 to 5 hours and thereafter, a liquid crystal is injected to 
obtained cell and the injection ports are sealed to obtain a 
liquid crystal display device. The sealing agent composition 
of the liquid crystal cell of the present invention is useful 
as a resin composition for producing a liquid crystal display 
device excellent in durability. 
[0015] 

(Examples] Hereinafter, the present invention will be 
described more in detail along with Examples. 
Example 1 

Polyfunctional epoxy resins expressed by the formula (1) 



<a fixture of R ■ H and n = 0 to 2, EPPN 501, manufactured by 
Nippon Kayaku Co., Ltd., epoxy. equivalent 165) in an amount of 
30 g, a bisphenol F type epoxy resin (RE-304, manufactured by 
Nippon Kayaku Co., Ltd., epoxy equivalent 170) in an amount of 
70 g, a bisphenol novolak epoxy resin (PN-152, manufactured by 
Nippon Kayaku Co. , Ltd. ) containing 75% of a component expressed 
by the formula (2) in which R' is a hydrogen atom and n' - 1. 
and/or 2 and having a softening point of 23°C in .an amount of 
60 g, spherical silica with an average particle diameter of 0.5 
um (Escoat M 2005, manufactured by Nippon Steel Chemical Co., 
Ltd.) in an amount of 85 g, Y -glycidoxypropyltrimethoxysilane 
(SilaAce S510, manufactured by Chisso Corporation) in an amount 
of 2 g, diazabicycloundecene (DBD) phenol salt (U-CAT SA-1, 
manufactured by San-Apro Ltd.) in an amount of 2 g, and 
ethylcellosolve as a solvent in an mount of 27 g were mixed to 
be homogeneous by a vacuum kneader, thereby obtaining 27 6 g of 
a sealing agent composition for a liquid crystal cell of the 
present invention (viscosity of 100 poise at 25°C) - The 
obtained sealing agent composition was applied in a width of 
0.5 mm and a thickness of 15 um to one side of a substrate for 
a liquid crystal cell by a screen printing method. The 
substrate was heated at 8Q°C for 1 hour to remove the solvent 
and successively, another substrate for a liquid crystal cell 
was laminated and thereafter the composition was cured at 150°C 
for 2 hours. After a liquid crystal was injected into the 



obtained cell, the injection port was sealed to produce a liquid 
crystal cell- 

The liquid crystal cell was found showing no abnormality 
at all even if they were kept in environments at a temperature 
of 60°C and a humidity of 90% for 1000 hours. 
[0016] Example 2 

A sealing agent composition for a liouid crystal cell of 
the present invention in an amount of 292 g (viscosity 95 poise 
at 2S°C) was obtained in the same manner as Example 1, except 
that 70 g of a resorcin ol diglycidyl ether resin (RGE-H, 
manufactured'by Nippon Kayaku Co., Ltd., epoxy equivalent 121) 
was used in place of 70 g of the bisphenol F type epoxy resin 
(RE-304, manufactured by Nippon Kayaku Co., Ltd., epoxy 
equivalent 170) used in Example 1, and the use amount of the 
phenol novolak resin with a softening point of 23°C was changed 
from 60 g to 76 g. A liquid crystal cell was produced similarly 
to Example 1 by using the obtained sealing agent composition 
'and subjected to the environmental test in the same manner as 
in Example 1 and no abnormality was recognized in the li quid 
crystal cell. 
[0017] Example 3 

A sealing agent composition of the present invention in 
an amount of 292 g (viscosity 125 poise at 25°C) was obtained 
in the same manner as Example 1, except that 70 g of a bisphenol 
A type epoxy resin (RE-310S, manufactured by Nippon Kayaku Co. , 
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Ltd., epoxy equivalent 180) was used in place of 70 g of the 
bisphenol F type epoxy resin (RE-304, manufactured by Nippon 
Kayaku Co., Ltd., epoxy equivalent 170) used in Example 1 and 
60 g of a phenol novolak resin (PN-154, manufactured by Nippon 
Kayaku Co., Ltd.) containing 45% of a component expressed by 
the formula (2) in which R' is a hydrogen atom and n' =1 and/or 
2 and having a softening point of 50°C was used in place of 
60 g of the phenol novolak resin (PN-152, manufactured by Nippon 
Kayaku Co., Ltd.) having a softening point of 23°C in Example 
1. A liquid crystal cell was produced similarly to Example 1 
by using the obtained sealing agent composition and subjected 
to the environmental test in the same manner as in Example 1, 
and there us no abnormality recognized in the liquid crystal 

cell. 
[0018] 

[EFFECTS OF THE INVENTION] It is made possible to fabricate a 
liouid crystal display device excellent in durability. 
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